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Fig. S1. Schematic depiction of the injection and measurement system of the QUALITY chamber experiments. A series of instruments were used to measure
the BC particle properties, including a Scanning Mobility Particle Sizer to measure size distribution, a Differential Mobility Analyzer-APM (DMA-APM) system to
measure the effective density, a high-resolution time-of-flight AMS (HR-ToF-AMS) to measure the chemical composition, a cloud condensation counter (CCN) to
measure the hygroscopicity, and a photoacoustic extinctionmeter (PAX) to measure the optical properties. TDMA, tandem differential mobility analyzer; PTR-
MS, proton transfer reaction–mass spectrometry.
Fig. S2. Correlation of the growth rate of the mass equivalent diameter (ΔDme/Δt) with O3 (A), PM2.5 concentration (B), photolysis rate coefficient for O(1D) or
JOð1DÞ (C), and temperature (D) in Beijing. Each point represents the average value for each experiment.
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Table S1. Estimation of DRF and relative DRF between fully aged and fresh BC particles (ΔDRF)
Model
Modeled
MAC, m2·g−1
Modeled fresh
BC DRF, W·m−2
Scaled fully aged
BC DRF, W·m−2 ΔDRF, W·m−2
AeroCom models
GISS 8.4 0.22 0.53 0.31
LOA 8 0.32 0.77 0.45
LSCE 4.4 0.3 0.72 0.42
SPRINTARS 9.8 0.32 0.77 0.45
UIO-CTM 7.2 0.22 0.53 0.31
UMI 6.8 0.25 0.60 0.35
Other models
CAM3 ECA 10.6 0.57 1.37 0.80
GISS-GCM II ext 7.8 0.51 1.22 0.71
GISS-MATRIX 8.2 0.15 0.36 0.21
UIO-CTM int 7.3 0.33 0.79 0.46
Average (min−max) 0.77 (0.36–1.37) 0.45 (0.21–0.80)
The model values are taken from Bond et al. (12): The BC emission and the MAC values correspond to those
for the industrial era and externally mixed particles for all cases, respectively.
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